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Specification 



Anti-microbial Sterilizer and Refrigerator Hav^g v Vt *TE£lMX£K- 



Technical Field 
The present invention relates to an anti-microbial 
sterilizer having an antibacterial-sterilizing function used 
in a refrigerator and a refrigerator equipped with the 
sterilizer. 
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Background Art 

Refrigerators. [ generate successfully} low- temperature 
preservative environmental conditions therein for reducing the 
growth of microbial spores but fail to provide a favorable 
sterilizing effect of destroying living microorganisms and 
bacteria. One ^^Tsterilizer^is implemented by mixing and 
impregnating an anti-microbial agent with a resin as disclosed 
in Japanese Patent Laid-open Publication 8-210761. 

Such a conventional stej^X izer used in a refrigerator will 

Ho) 

now be explained ref errinjg ^tWe relevant drawing. 

Fig. 8 is a cross sectional view of the refrigerator. As 
shown, the refrigerator has a housing 1 made of a heat insulating'" 
material 2 and comprising k refrigerating chamber 5 ^t^u^er , 



a freezi 
7 at ^j/owfer^whi 



per 6 art 



bermediafceX and a vegetable chamber 




are separated by two partitions 3 and~4T"\A 
blower 9 is provided for forcing, into each chamber, aujjjg*^ it 
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chilled air generated by a cooler 8 in a refrigerating circuit. 
A compressor 10 is^lhounted in the bottom of the housing 1. 

A chilled- aib^o^uJput duct 11 is provided for distributing 
the chilled air generated in the cooler 8 into the refrigerating 
chamber 5 by the blower 9. A container 12, which is made of 
resin material, is installed in the vegetable cooling chamber 
7 and particularly, is doped with silver-based anti-microbial 

agent (not shown). y^|>«JFWlr 
s According to the above arrangement, any microbes(iaft4d4 




10 Qm/the container 12 may be inhibited from growing by the 



<9 

sterilizing action of the anti-microbial agent doped in the 
resin material. , 

The conventional sterilizer, however, fails to destroy 
most microbes floating in the air or attached on foo<^J^nd 
15 exhibits a relatively lower sterilization effect in actual use. 

Also, the conventional sterilizer has no function for 

i 

increasjfcfi^ the preservability of foods including their 
, ? 

nutrients 




20 1 Ul^ulfrfcrUi^W of the Invention 

The present invention provides a ster^iflXzer^fexhibiting a 

practically higher sterAiizatiafTvef f ectl awd^jar^ejrvation of 

foods without Q?) direc^t/contac^t^t^ thern^ a^d^are^f rigerator 

equipped with the sterilizer. 
25 The sterilizer according to the present invention 

comprises : 

(a) an air-permeable capsule encapsulating an anti- 



microbial material therein which has a base ingredient 
impregnated with a volatile anti-microbial agent; 

(b) a less-permeable container having ventilation 
apertures provided partially thereon for accommodating the 
capsule; and 

(c) a peelable, less -permeable film provided for sealing 
the ventilation apertures on the container. In action, when 
the film is removed from the container, a vapor of the 
anti-microbial agent emitted from the anti-microbial material 
in the capsule can run through the ventilation apertures of the 
container and flow into the external atmosphere. 

Accordingly, the surface of foods as well as the air are 
exposed to and sterilized by the vapor, and the nutrien^/of the. 
foods can thus be preserved. 

A refrigerator according to the present invent loa^wnS'the ^ 
sterilizer mounted in a passage of the chilled air. W%-t^ C an 
improve the sterilization effect of the surface of foods as well 
as the air in the refrigerator. 

Another refrigerator according to the present invention 
has the sterilizer mounted in a chamber thereof. This can 
improve the sterilization effect of vegetables stored in the 
chamber and the preservation of the nutrieijirjprf any stored food. 

Brief Description of the Drawings 
Fig. 1 is a cross sectional view of a sterilizer according 
to Embodiment 1 of the present invention; 

Fig. 2 is a plan view of a capsule in a sterilizer according 



to Embodiment 2 of the present invention; 

Fig. 3 is a cross sectional view of a sterilizer according 
to Embodiment 3 of the present invention; 

Fig. 4 is a cross sectional view of a sterilizer according 
to Embodiment 4 of the present invention; 

Fig. 5 is a cross sectional view of a sterilizer according 
to Embodiment 6 of the present invention; 

Fig. 6 is a cross sectional view of a refrigerator equipped 
with a sterilizer according to Embodiment 7 of the present 
invention ; 

Fig. 7 is a cross sectional view of a refrigerator equipped 
with a sterilizer according to Embodiment 8 of the present 
invention; and 

Fig. 8 is a cross sectional view of a conventional 
refrigerator. ^ 

mc^tv T^wnrtftr 1 Jm ' i>iiiLmdy±nu' th^invention 



A sterilizer and a refrigerator according to embodiments 
of the present invention will be described referring to the 
accompanied drawings. Like components are denoted by like 
numerals as those explained with the prior art and will be 
described in no more detail. 

( Embodiment 1 ) 

Fig. 1 is a cross sectional view of a sterilizer according 
to Embodiment 1 of the present invention. 

A sterilizer 13 comprises a container 14, a cover 15 closing 
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the upper opening of the container 14 , and a capsule 16 installed 
in the container 14. The capsule 16 is filled with an 
ant i -microbial material 17 which is made of a volatile 
anti-microbial agent 19 impregnated in a base m aterial_ 18 . 

^ The capsule IfiChas two ends / thorc. » fy welded ( t « rmili ulliex ^ 

foC9^*\ foil 

double seal f or "bapsulating the anti-microbial material 17 

themain. The capsule 16 is accommodated in the container 14 

w3t^3i /distanced by a space 20 from the cover 15. 

The anti-microbial agent 19 may be selected |f rom aliphatic 

10 esters and aromatic esters like ester isothiocyanate, and more 

preferably, allyl isothiocyanate for providing .higher effects 

of anti-microbial property and food preservability . The base 

i 

material 18 may be natural resins, porous powder substances, 

! 

viscous substances, paper, and unwoven fabrics. Preferably, 

I 

15 the base material 18 is rosin ester, which is capable-ofc holding 
and gradually emitting the allyl isothiocyanate anflTii^h inQiteey 



physical stability and safety. 

The capsule 16 is made of an air- permeable film adapted 
and shaped for allowing the allyl isothiocyanate, the anti- 

20 microbial agent 19, in the anti-microbial material 17 to be 
emitted as vapor. More particularly, the film may have a 
multiplicity of tiny apertures through which the allyl 
isothiocyanate in vapg^t is \amitted . Alternatively, the film 
mayl highly Jbe)br eat habae *thef evaporated allyl isothiocyanate. 

25 This permits the allyl isothiocyanate, the anti-microbial agent 
19, to be emitted at a proper concentration. The material of 
the capsule 16 may be a combination of unwoven fabric and 
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air-permeable film such as polyethylene or polypropylene film 
bonded together. 

The cover 15 has ventilation apertures 21 provided thereon 
passing the vapor of the anti-microbial agent 19. A peelable, 
5 less -permeable film 22 is welded to the upper end including the 
opening of the container 14 to hang over the ventilation 
apertures 21. The film 22 may be made of an aluminum foil or 
an aluminum -evaporated film. 

Table 1 illustrates a result of testing the anti-microbial 

10 effect of the sterilizer. The test is conducted with spores 
of microbes suspended in a box of 50cm in length, 50cm in width, 
and 50cm in height. Then, two conditions are developed. One 
is that the box is impregnated with a silver-based anti- 
microbial agent, which is thus applied to the inner wall of the 

15 box, and another is that the box is filled with a given 
concentration of the allyl isothiocyanate . The spores of 
microbes in the air are sampled using filters before and after 
the beginning of the test, cultured, and then, counted as 
colonies . r\ As a result, the ^ste^rilizer of the embodiment 



i.AAs a result, the sterilizer of the embodiment ^ 
exhibits "hundred times as higfh ai/ti- microbial effect ^as the 
conventional sterilizer, which exhibits much improvement. 
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(Table 1) 





Conventional 


Embodiment 


Number of Spores 
before Test 
( Numbers / L ) 


2.0 x 10* 


2.0 x 10 4 


Number of spores 
after Test 
( Numbers / L ) 


2.0 x 10 3 


10 


Spore Reduction 


1/10 





15 



20 



As 





from ^he tabled the sterilizer 17 of this 



embodiment emits the anti-microbial agent 19 of allyl 
5 isothiocyanate filled in the capsule 16 through the ventilation 
apertures 21 into an external atmosphere when the less- 
permeable film 22 has been removed. 

The anti-microbial agent 19 inhibits microbes floating in 
the air or ^ftached to the surface of foods from growing and 
10 thus exhibitfs^higher sterilization effect than the conventional 
one even without a direct contact . 

Also, attenuating ethylene and minimizing the 
decomposition of Vitamin C by allyl isothiocyanae enlarge the 
preservation of foods, partii 



throug&fTjSxptecting their nut 
degraqac&« with age. 




vegetables^^nd fruits, 
nd inhibfi.t Y t^em f rom rbtee/ 



Since the opening of the container 14 is sealed closely 
with the less -permeable film 22 before its usage, the anti- 
microbial agent 19 does not leak. Therefore, the sterilizer 
13 can instantly exhibit its sterilizing effect with ease just 
upon the film 22 being removed. 
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The space 20 betweferKthe capsule 16 and the cover 15 avoids 
any stress or pressTlrevditectiy^exeirted on the capsule 16 when 
the cover 15 is welded-to seal the container 14. This allows 




base material l/^a^sulating the anti-microbial agent 19 
lea'k^but, hence increasing the reliability of the 
sterilizer 13. 



(Embodiment 2) 

Fig. 2 is a plan view of the capsule in a sterilizer 
according to Embodiment 2 of the present invention. A capsule 
23 is a roll of a thermally-bonded air-permeable film of unwoven 
fabric thermally- sealed at both ends by double-sealing of a 
first seal 24 and a second seal 25. It is filled with an 

anti-microbial material 17. /~^\ 

f IS J 

The capsule 23 is thermally- sealed / >%f$ / a manner 
corresponding to the material thereof. In this embodiment , the 
first seal 24 is double-sealed at a sealing temperature of 135°C 
and under a pressure of 4kgf/cm 2 while the second seal 25 is 
welded at a sealing temperature of 120°C and under a pressure 
of lkgf/cm 2 . 

In action, when the anti-microbial material 17 is liquid 
or has a lower viscosity, it may undesirably leak out from both 
ends of the capsule 23 :\ However, the double -sealing at^ 




end^po^itivelyl puimXd ig t?he anti-microbial material 17 \ 
leik^oAt, hence increasing the reliability of the sterilizer. 




(Embodiment 3) 
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Fig. 3 is a cross sectional view of a sterilizer according 
to Embodiment 3 of the present invention. 
/"~N a sterilizer 26 has an anti-microbial material 27 
(^cabsulated in a capsule 16. A base material 28 is a mixture 
5 of a liquid or low viscous material and an additive 29 which 
is a lower temperature thermoset. The anti-microbial material 
27 includes the base material 28 impregnated with a volatile 
anti-microbial agent 19. The additive 29 may preferably be a 
paraffin wax f or (^FrejTsaf ety and stability . 

10 Even when the base material 28 of the anti-microbial 

material 27 is liquid or has a lower viscosity, the impregnated 
additive 29, which is a lower temperature thermoset, can 
guarantee a desired viscosity of the anti-microbial material 
27. Accordingly, the anti-microbial material 27 stays in a 
15 solid form or a non- fluid gel form at an ordinary temperature 
and can thus be prevented from leaking out from the capsule 16, 
hence improving the handling of the sterilizer. 

( Embodiment 4 ) 

20 Fig. 4 is a cross sectional view of a sterilizer according 

to Embodiment 4 of the present invention. 

As showirlh Fig. 4, a sterilizer 30 has an anti-microbial 
material 31 ^causulated in a capsule 16. A base material 32 of 
the anti-microbial material 31 is doped with an additive 29, 

25 e.g. a paraffin wax, which is a lower temperature thermoset. 
The anti-microbial material 31 also includes a volatile 
anti-microbial agent 19 and a volatile aromatic substance 33. 



The aromatic substance 33 may preferably be selected from a 

f 

variety of herbs having a function of masking irritating odors 
of the anti-microbial agent 19. More preferably, the aromatic 
substance 33 maybe peppermint oil, which exhibits a synergistic 
sterilization effect together with allyl isothiocyanate . Also , 
a space 34 is provided between a film 22 and a cover 15 for the 
anti-microbial material 31. 

The space 34 above the anti-microbial material 31 including 
the anti-microbial agent 19 and the aromatic substance 33 can 
hold the aromatic substance 33, which is lower in the volatility 
than the anti-microbial agent 19, at a high gaseous saturation. 
Accordingly, the odor*Tof ,a\llyl isothiocyanate gefieratea/Jt ) 
**g.g*g g: ±.jum ti^ i ii q= *rCT ^tfre less -permeable filUn 2 2 ^can be 

diminished by the masking effect of peppermint oil, the aromatic 
substance 33. Also, the allyl isothiocyanate and the 
peppermint oil in a combination can exhibit a synergistic effect 
for improving the sterilization. 

( Embodiment 5 ) 

Table 2 illustrates a composition of a sterilizer according 
to Embodiment 5 of the present invention. 

An aromatic substajCee 33 is contained in an anti-microbial 
material 31 at a higherV^anpafi^^^iJbTian an anti-microbial agent 
19 in the material 31. 

Also, the ratio of peppermint oil to allyl isothiocyanate 
is increased for masking irritating odors of the highly volatile 
allyl isothiocyanate. This allows the low volatile peppermint 
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oil to mask the. highly volatile allyl isothiocyanate thus 
minimizing the odors of allyl isothiocyanate. Moreover, the 
peppermint oil and the allyl isothiocyanate in a combination 
can exhibit a synergistic effect for the sterilization. 
(Table 2) 



Components 


Content (wt.%) 


Allyl Isothiocyanate 


15.6 


Peppermint Oil 


19.6 


Rosin Ester 


54.5 


Paraffin Wax 


10.4 
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(Embodiment 6) 

Fig. 5 is a cross sectional view of a sterilizer according 
to Embodiment 6 of the present^nVention . A s teri lizer 35 ha 

ltrJ ) 

an anti-microbial material SGicaj/sulat 
aromatic substance 37 is differe. 



;ulated^frT a ca 



capsule~~"i^K. ( J>rti 
onKijrolatile 




aromafib. substance 33. While t n& Vol/a tile/aromatic substance 

MM J l*fy 0lJO l 
33 lb herb type such as peppermint oil, tt^^aropatic substance 

37 is a citrus type such as a lemon extract. Accordingly, the 

anti-microbial material 36 contains two, herb and citrus, 

different aromatic substances 33 and 37. 

For enhancing the sterilization effect, the ratio of the 

anti-microbial agent 19 such as allyl isothiocyanate, which 

irafces irritating odors needs to be increased. Although 

■*H5^e 

agent 19, a combination of the herb aromatic substance 33, 
peppermint oil, and the citrus aromatic substance 37, lemon 
extract, successfully mask the odors. 
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For masking more odors from the anti-microbial agent 19 
by one type of aromatic substance, the herr1i>aromaYic 

substance 33 has %<} increases . Xfed the effect o^ theVaromytic 
substance 33 for masking the odors may accordinglj-gaturate^ 
5 or the scent of the aromatic substance 33 itself may accordingly 
turn to an odor discouraging users. 

As the two different aromatic substances 33 and 37 are mixed 
up, they cooperate to favorably mask the odors released from 
the anti-microbial agent 19 without emphasizing the scent of 
10 the original aromatic substance 33. The extra aromatic 
substance 37 is a type of citrus, and the scent can soften the 
atmosphere for masking the odors with the counter scent of the 
herb aromatic substance 33. Also, the aromatic substance 37 
of a citrus type, e.g. a lemon extract, has a sterilization 
15 effect and can contribute to the synergistic effect of 
sterilization . 

(Embodiment 7) 

Fig. 6 is a cross sectional view of a refrigerator according 
20 to Embodiment 7 of the present invention. A refrigerator 38 
has a sterilizer 30 mounted at an appropriate location in a 
chilled-air-output duct 11 thereof. 

In action , the chilled air produced by a cooler 8 is conveyed 
by a blower 9 through the chilled-air-output duct 11 into a 
25 refrigerating chamber 5 for refrigeration. While the chilled 
air conveyed in the chilled-air-output duct 11 runs through the 
sterilizer 30, an anti-microbial agent 19, e.g. allyl 



isothiocyanate, and an aromatic shbstance 33, e.g. peppermint 
oil, are distributed evaporated form into the 

refrigerating chamber 5. The anti-microbial agent 19 and the 
aromatic substance 33 are then conveyed from the refrigerating 

chamber 5 via a circulating passage of the chilled air into a 

l 

freezing chamber 6 and a vegetable cooling chamber 7. Any 

j 

microbes floating in the air and attached on foods in the 
refrigerator 38 are exposed to the chilled air and sterilized 
by the anti-micf obial sjgent 19. Simultaneously, the aromatic 
substance 33\<i^^*TOr irritating odors of the anti-microbial 
agent 19. This allows a user to be free from the odors when 
opening the door of the refrigerator 38. 

The sterilizer 30/ according to this/emfeodiment is located 

Of * £ ) 

in the chilled -aii^Out put duct 11. Iflfe«Wun favor able to be 

under a lower temperature, the sterilizer 30 may be mounted in 

a chilled-aitfjKinput duct. Alternatively, the sterilizer 30 

may be located not in the duct but at any possible location where 

the chilled air runs . 



(Embodiment 8) 

Fig. 7 is a cross sectional view of a refrigerator according 
to Embodiment 8 of the present invention. A vegetable cooling 
chamber 40 is separately provided in a refrigerator housing 39. 
A sterilizer 30 is mounted at the back top of a container 12. 

In action, the inner space of the vegetable cooling chamber 
40 is filled with an evaporated anti-microbial agent 19, e.g. 
allyl isothiocyanate, and an aromatic substance 33, e.g. 
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r 

peppermint oil, both^wh&ch are emitted from the sterilizer 30. 
The anti-microbial agent 19 and the aromatic substance 33 
dissipating in substantially a closed space of the vegetable 
cooling chamber exhibit a higher sterilization effect for 
destroying microbes floating in the air and attached on foods, 
such as vegetables and fruits , in the vegetable cooling chamber. 
Also, an effect of minimizing ethylene gas and the decomposition 
of Vitamin C by the ally-i-isothiocyanate prevent vegetabl^and 



I deca^^ and thei^-nxttri^lettt dan successfully 
rtfre^rmore, the Widux^i of the anti-microbial 
agent 19 T \\~\n\ il I in H lij the masking effect of the aromatic 



fruits from 
be preserved 



substance 33 and thus hardly disturb the user when opening the 
door of the refrigerator. 

The sterilizer 30 according to ^ITs^mbodim^nt^s^iLocated 
in the vegetable cooling chamber However {jflaly ^be/mounted 

with an equal effect in any compartmenif or container which is 
not dedicated to but assigned for storing vegetables and fruits 
in the refrigerator. j 

Table 3 illustrates results of a test of the sterilization 
effect in the vegetable_cooling chamber of the refrigerator 
according to tlvts "embodiment . \The test was conducted with two 
different conditions ,'^one whe pfe the vegetable cooling chamber 
rt^d-v^rth-a-rjonventional silver-based anti-microbial 
ageift^and Hi ijdihi ip Mliji id y/ith the sterilizer of this embodiment . 
In each condition, the vegetable cooling chamber is filled with 
a pack of strawberries. The pack contains a mold-grown 
strawberry in the center thereof. The growth of the mold with 
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time is then monitored. As a result , the conventional condition 
exhibits the growth of mold on neighbor strawberries, and the 
condition according to this embodiment does not exhibit that . 

That is, the sterilization effect of the sterilizer according 

i 

to this embodiment is higher than that of the conventional one. 
(Table 3) 





Conventional 


This Embodiment 


Growth of Mold 
before Test 






Growth of Mold 
after Test 


+ + + 





Note) -: No growth, +++: Significant growth 



Industrial Applicability \ 

/M J 

The present invention relates to V inti -microbial 
sterilizer having an antibacT&rial- sterilizing otorilinln g 
function used in a refrigerator^ aijd a refrigerator equipped with 
the sterilizer. The steri\yyer according to the present 
invention comprises an anti-microbial material having a base 
ingredient impregnated with a volatile anti-microbial agent, 
an air-permeable capsule encapsulating the anti-microbial 
material, a less -permeable container having ventilation 
apertures provided partially thereon for accommodating the 
capsule, and a peelable, less -permeable film provided on the 
container at the ventilation apertures. In action, the 
anti-microbial agent released into an external atmosphere can 
destroy any microbes floating in the air and attached on foods 
and inhibit their spores from growing. 



In' a refrigerator having the sterilizer mounted in a passage 
of/^ybhilled air, the anti-microbial agent emitted from the 
sterilizer is conveyed throughout the refrigerator with the 

flow of the chilled air. The sterilizing effect can kill any 

i 

microbes floating in the air and attached on foods. 

Also in a refrigerator having the sterilizer mounted in 

a chamber thereof where vegetables are stored, the anti- 

i 

microbial agent emitted from the sterilizer is conveyed 
throughout the chamber. f^SJhe sterilizing effect oan^kill 
any microbes float in giriutlTe^air and attached on foo^aMWduce 
ethylene gas and the n * » ^ * j^m of nutrients including Vitamin 
c/^f^Clgetables and fruits. 

Moreover, the anti-microbial material may be doped with 
an aromatic substance. The aromatic substance masks the 
anti-microbial agent and thus reduces irritating odors of the 
agent in the refrigerator. 
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Abstract of the Disclosure j 

_ i 

j O J leilli r gor exhibiting -or pidlltidally Ulyli steri liz at i on 

I 

-ft£££C Las wel l ^ a prpgprv^tlnn pprfnrnnnuL u£ f uulU . and a 

jef rigcrator cciirfpjnsd with . the ?ter11 i Bor am pj-uvldu,i i K The- (\- 

sterili2er(o9 Biprt? 9 eg yn ant i -microbial material having a base 

ingredient impregnated with a volatile anti-microbial agent, 

an air-permeable capsule encapsulating the anti-microbial 

material, and a ^sg-parmeabl^ containerV^aving ventilation 

v ^ OrJ A jo&fMjL Tfttefref- 

apertures provided p^cgi Ih IA^i lihuiwiin 4or accommodating the 

capsule. The sterilizer also has a peelablejrjiejjj puismoatalo 

film provided above the container to seal the ventilation 

apertures . When the film is removed from the container, a vapor 

of the anti-microbial agent emit^tetf from the anti-microbial 

material in the capsule canf «on /through the ventilation 

apertures on the container and flow into the external atmosphere. 

That improves the effects of sterilizing the surface of food^"" 

as well as the air and of preserving the nutrient of f oo&fgj^ 



^fe^cm^ifliM aikings to 
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Claims 



V v/ 

1. A sterilizer comprising: 

an anti-microbial material including a base ingredient and 
a volatile anti-microbial agent impregnated in said base 
ingredient ; 

an air-permeable capsule encapsulating said anti- 
microbial material; 



^rf°a(l oo"a permeable? ) container having ventilation apertures 
* provided ^uA ia rt^y ^ a grpcr^ L rog acc o mmodating said capsuled and 1* ^\riifL 

a pAAia^ip/Zi ^ pryfBunh irA film provided over ^vsurface 
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20 



of said container/ 



HAVING eft* . 
^ L "/eivtilation apertures liteiVj f 



ant i^m i m-nl^ i fyl mal- ^ rl P 1 H " * nn r nn1 " »h™"gfr -iron -hi 1 -af-1 o n 

^aprgrtures o n Llie c iOn L tiin o r int o an ca c teui ' ial atmoophero wh e n cai d 
film in r Qm ^ T * n * — Llie tuiiUiuoi . , 



v The sterilizer according to claim 



herein a space 



is provided — betweeiKsaid capsule and 



container 



'ventilation aperture. 



3. The sterilizer according to claim 1 



capsule is 




wherein said 
double- sealed at both ends thereof. 



4. The sterilizer apparatus according to claim 1, 2, or 
25 3, wherein said base ingredient of said anti-microbial material 
is doped with a low- temperature thermoset substance for 
increasing a viscosity. 
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5. The sterilizer according to claim 1, wherein said 
anti-microbial material further includes an aromatic 
substance. 



6: The sterilizer according to claim 5, wherein said 
anti-microbial^includesVsaid aromatic substance fat higUen j.uLl.J 
than said anti-microbial agent. 



7 . ^The sterilizer according to clali 




wherein f the 



anti-microbial matarial further includes two rtyfwwi 




aromatic substanqfeX 



8 . ^The sterilizer according /Co claim sT^herein said 



aromatic substance is ^ hertCjJypfe^ 



9. The sterilizer according to claim 7, wherein said two 
latic substances "aee a her^npe^and a citrus^; 

10. ^The sterilizer according to claim 5/£-6^o^-5i wherein 



bype 



a space is provided between said film and 
containerf wfcea=fi—fci»* Verrfd-lation apertures^ aro 



urf ace of said 



11. A refrigerator comprising: 
a chamber for storing foods; 

a blower for conveying a chilled air throughout said 
chamber ; and 
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fed sterilizer aesg l 'fi ling t n M n I m—l : ) u 6^ 



wherein said sterilizer is located ijv^pas^age <rf A the chilled 
air conveyed by said blower. v 

12. refrigerator comprising: 

a vegetable cooling chamber for storing at least one of 
vegetables and fruits; and a-^v n/ 6, 

^e«f*Ti sterilizer auLUi , JJ-nij Lu uliilm 1 , f^(cjQt^ 
wherein said sterilizer is located in said vegetable cooling 

chamber. j 

j 

13. The refrigerator according to claim 11] or 12, wherein 

1 

said anti-microbial material includes an aromatic substance. 



7. (Amended) The sterilizer according to claim 1, wherein the anti-microbial material 
further includes two types of said aromatic substance. 



10. (Amended) The sterilizer according to claim 5, wherein a space is provided 
between said film and the surface of said container where the ventilation apertures are provided. 

13. (Amended) The refrigerator according to claim 11, wherein said anti-microbial 
material includes an aromatic substance. 



16. (New) The refrigerator according to claim 12, wherein said anti-microbial material 
includes an aromatic substance. 

REMARKS 

The above claim amendments are presented in order to remove multiple claim 
dependencies, so as to reduce the required filing fee. 




Kindly add new claims 14-16 as follows. 



